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(57) Abstract: The invention refers to the field of machines for orienting, straightening and aligning plastic vessels such as bottles, 
and in particular the invention refers to those types of machines that provide for a hopper for randomly loading the bottles that are 
composed of a cylindrical rotating wall (1) carrying on its external face a plurality of cradles (5) with below-placed discharging 
channels (8 ) that are substantially funnel-shaped and a carousel (7) carrying a plurality of separators (9) composing vertical channels 
or openings (10) in a multiple number of dischargers minus one. The machine provides a mechanical speed gear (50) for changing the 
speed of the separators-carrying carousel (7 ) with respect to the speed of the cylindrical rotating wall ( 1 ). A mechanical phase change 
gear (37) is further provided for changing the angular position of the separators-carrying carousel with respect to the cylindrical 
rotating wall. 



WO 2004/069693 A2 ! Hl^ t H— h-Hf^H : 1 1 III ! 1 1 1 II 1 1 J 1 1 M 1 1 1 1 I Ml M I Jl 



EG, ES, El. GB. GIX GE. Gil. GM. NR. HU. ID. IL, IN. IS. 
.IP. KE, KG, Kl> KR, KZ. LC. LK. LR. LS. LX LU. LV. MA. 
MIX MG. MR. MN. MW. MX, MZ, NA, Nl, NO. NT., OM, 
l y G. I'll. I>L. IT RO, RU, SC, SIX SE, SG, SK, SL SY. 77. 
TM, TN, TR. IT. 7Z UA. UG, UZ, VC. VN. YU, /A. ZM. 
ZW. ARIPO patent (BW. Gil. GM. KE, LS. MW. MZ, SIX 
SL SZ. 7Z UG. ZM. ZW). Eurasian patent (AM. AZ. BY, 
KG, KZ. MIX RU. 77. TM). European patent (AT. HE, HQ, 
CII. CY. CZ, OE. OK. EE, ES, El. ER, GB. GR. IIU. IE. IT, 
LU, MC, NL, IT RO, SE. SL SK. TR). GAP I patent (BE. BJ, 
CE CG. CI. CM. GA. GN, GQ. GW, ML MR. NE, SN, TIX 
TG) 

— of inventorship ( Rule 4.J7(iv)) for US only 



Published: 

— without international search report and to be republished 
upon receipt of that report 

Ear two letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the TCT Gazette. 



WO 2004/069693 ^/ PINT'S PCT/IT2OO4/0O00J7 

- 10/54234 8 

JC17Rec s d PCr/PTQ 14 'JUL 2005 

MACHINE FOR ORIENTING, STRAIGHTENING AND ALIGNING PLASTIC 
VESSELS OR BOTTLES. 

DESCRIPTION 
Object of the present invention is a machine for orienting, straightening and aligning 
5 plastic vessels or bottles. 

In particular, the present invention refers to those types of machines disclosed, for 
example, in Italian Patent n. 1,287,097 of the same Applicant, in which a hopper is provided 
in which bottles to be supplied are randomly and disorderly launched. 

This hopper is substantially composed of a cylindrical wall rotating around a vertical 

10 axis. 

On the external face of the cylindrical, wall, a plurality of cradles are placed with 
below-placed dischargers that are substantially funnel-shaped, while on the interna) face of 
the cylindrical rotating wall there are means for taking the bottles from the generally 
tapered bottom to the upper end of the cylindrical wall, where they fall into the above- 
15 mentioned cradles. 

A carousel is provided in said machines, such carousel carrying a plurality of 
separators composing a plurality of vertical channels or openings in a number that is a 
multiple of the dischargers minus one. 

The plurality of vertical channels or openings are arranged below the dischargers. 
20 The below briefly described machines are currently equipped with means for 

changing the cradle and discharger sizes depending on the format change of vessels or 
bottles. 

It has been found that, when the bottle format changes, current machines have not an 
optimum yield, since it is not possible to change the number. of revolutions of the 
25 separators-carrying carousel with respect to the number of revolutions of the cylindrical 
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rotating wall. 

Another inconvenience is that, in currently known types of machines, it is not possible 
to change the phase between cylindrical rotating wall and separators-carrying carousel. 
In fact, it has been found that, depending on bottle sizes, the bottle dropping times in 
5 dischargers change due to wears and bounces against discharger wails. 

The dropping times that change depending on bottle shape and sizes result in spaces 
changing according to the speed of the dischargers-carrying cylindrical wall. 

An optimum case would be the perfect phase between discharger and separator when 
the bottle arrives in the low discharger part and is about to enter the channel made of two 
10 nearby separators. 

It has been attempted to solve the problem, for example in EP-A-1 209 103, by 
providing two independent motorizations or through electric or electronic adjustments. 

It has been found that electric adjustments do not ensure the repeatability of phasing 
and speed changing operations and further the control system is difficult and with possible 
15 maintenance costs since it requires specialised workers. 

Object of the present invention is reaching a situation that is as much as possible next 
to the optimum situation depending on the vessel format change, by intervening on two 
parameters: ratio of rotating speeds of cylindrical rotating wall and separators-carrying 
carousel and angular position between the above elements, even with moving machines. 
20 A further object of the present invention is intervening on the above-said parameters 

with mechanical means that guarantee the repeatability of situations, with a single electric 
motorization to carry out both above-described rotations. 

These objects are fully reached by the machine for orienting, straightening and 
aligning plastic vessels or bottles object of the present invention, that is characterised in 
25 what is provided in the below-listed claims, and in particular in that it comprises a single* 
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motorization- to carry out tlie rotation of cylindrical rotating wall and separators-carrying 
carousel, a mechanical speed gear being provided for changing the separators carousel speed 
with respect to the cylindrical rotating wall speed. 

This and other characteristics will be better pointed out by the following description 
5 of a preferred embodiment shown, merely as a non-limiting example, in the enclosed tables 
of drawing in which: 

- figure 1 shows an elevation view of a portion of a machine for pointing out the 
cylindrical rotating wall and the separators carousel; 

- figure 2 shows an elevation view of the upper part of the motorization of rotating 
10 cylinder and separators-carrying carousel; 

- figure 3 shows an elevation view of the lower part of the motorization of rotating 
cylinder and separators-carrying carousel; 

- figure 4 shows a plan top view the part of figure 3. 

With reference to figure 1, reference character 1 designates a cylindrical wall rotating 
15 around a vertical axis 2. 

The cylindrical rotating wall is closed on its bottom by a tapered base 3 to form an 
hopper in which vessels or bottles 4 are randomly launched. 

• On the external face of the cylindrical rotating wall a plurality of cradles 5 are 
applied, onto which vessels 4 come to abut and are taken above the edge of the cylindrical 
20 rotating wall through not shown means of a known type. A fixed cylindrical wall 49 wraps 
the cylindrical wall 1 in order to form a toroidal opening in which said cradles are housed. 

For a certain arc of circumference, under the cradles 5, an horizontal wall 6 is 
provided that separates them from below-placed vertical discharging channels 8 that take 
the bottles to be straightened and vertically fall in below channels or openings 10 formed by 
25 separators 9 earned by a rotating carousel 17, as will be better described below. 
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Reference 1 1 designates a motor-reducer that rotates a first shaft 12 onto whose upper 
end a toothed wheel 13 is keyed-in, such wheel meshing with a fifth wheel 14 that is 
integral with the rotating cylindrical wall 1 inside which plastic bottles are randomly 
thrown. 

5 On its lower pail, the shaft 12 is connected, through a joint 15, to a vertical driven 

shaft 16 supported by two hubs 17 and 18 supported by plates 19 and 20 that are integral 
with the machine frame. 

On the shaft 16, two toothed wheels 21 and 22, whose diameter and number of teeth 
are equal, are idly assembled. 

10 Always on the shaft 16, between the two toothed wheels 21 and 22, a grooved wheel 

23 is keyed-in, that can vertically translate also during the rotating movement given to the 
shaft 16; in fact, the coupling between shaft and grooved wheel is realised through grooves 
obtained on the shaft with which teeth are engaged, that are obtained inside the grooved 
wheel hub. 

15 Inside the groove 23a of the grooved wheel 23, two small rollers 24 are inserted and 

are opposed and idly supported by two arms 25 of a fork 26 pivoting around a pin 27 fixed 
to the machine frame. 

The two arms 25 of the fork are joined by a bar 28 to which the head 29 of the stem 
of a pneumatic cylinder 30 is hinged, the liner of such cylinder being integral with the 
20 machine frame. 

On each of the opposed faces of the grooved pulley, three stakes 31 are secured, that 
can penetrate into corresponding seats 32 obtained in the toothed wheels 21 and 22. 

On the plates 19 and 20, two hubs 33 and 34 are secured, that support a second shaft 
35 connected through a joint 36 to a phase changer 37. 
25 On the shaft 35, two toothed wheels 38 and 39 are keyed-in, such wheels being 
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connected through chains 40 and 41 respectively to the toothed wheels 21 and 22 in order to 
receive their rotating movement. 

The toothed wheels 38 and 39 has a different number of teeth one from the other and 
a number of teeth that is different (lower) from the toothed wheels 21 and 22. 
5 The phase changer 37 has an output shaft 42 onto which a pinion 43 is keyed-in that 

meshes with a fifth wheel 44 that actuates the carousel 7 of the separators 9. 

Reference 45 designates a toothed idle roller that meshes with the chains for 
tensioning them. 

The phase changer 37 is equipped with a shaft 46 whose rotation makes the shaft 42 
10 offset with respect to the second shaft 35 . 

The grooved wheel 23 and the fork 26, together with the two pairs of toothed wheels 
21 and 22 and 38 and 39, compose a two-speed mechanical speed gear, designated as a 
whole with 50, to change the number of rotation revolutions of the second shaft 35 with 
respect to the number of revolutions of the first shaft 12 and consequently to change the 
15 number of revolutions of the separators-carrying carousel with respect to the number of 
revolutions of the rotating cylindrical wall. 

Reference 48 designates a discharging device with rotating vanes to take the bottles 
and channel them for example onto a not-shown air conveyor. 
The machine operation will now be described. 
20 The motor-reducer 1 1 directly rotates the first shaft 1 2 at a pre-established speed and 

then rotates the rotating cylindrical wall that carries on its external face the cradles and the 
below dischargers. 

With the fork in the position shown in figure 3, the second shaft 35 is rotated with a 
predetermined speed ratio given by the number of teeth of the toothed wheel 21 and the 
25 toothed wheel 38 and therefore also the separators-carrying carousel will rotate at a pre- 
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established speed depending on the above-said ratio. 

In case the speed of the separators-carrying carousel 7 has to be changed with respect 
to the speed of the cylindrical wall 1 carrying cradles and discharging channels, it will be 
enough to operate the pneumatic cylinder 30 in order to downward rotate the fork and then 
5 take the grooved wheel 23 to mesh with its own stakes with the toothed wheel 22 that will 
rotate the toothed wheel 39 whose number of teeth is greater than the number of teeth of the 
above toothed wheel 38. 

The toothed wheel 21 will remain idle. 

In order to change the phase of the first shaft 35 with respect to the first shaft 12, it 
10 will be enough to intervene on the shaft 46 of the phase changer by rotating it by an angle at 
will depending on the phase shifting that has to be obtained between said two shafts. 

With the above-described purely mechanical speed gear 50, the advantage is 
obtained of always having a manoeuvre repeatability with two well-defined speed ratios 
between the shafts. 

15 A further advantage that is obtained with the change of said speed ratios is allowing 

to be able to operate with symmetrical discharging channels 8 with respect to a vertical axis, 
thereby making it easier for the bottles to fall, such fall being more difficult in case of 
asymmetrical dischargers. 

20 
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CLAIMS 

1. Machine for orienting, straightening and aligning plastic vessels or bottles, of the 
type comprising a hopper for randomly loading the vessels or bottles that are composed of a 
cylindrical rotating wall (1) carrying on its external face a plurality of cradles (5) with 

5 below-placed discharging channels (8) and a carousel (7) carrying a plurality of separators 
(9) composing vertical channels or openings (10), characterised in that it comprises a 
mechanical speed gear (50) for changing the ratio of the number of revolutions of the 
carousel (7) with respect to the number of revolutions of the cylindrical rotating wall 1. 

2. Machine according to claim 1, characterised in that the mechanical speed gear (50) 
10 comprises: two idle toothed wheels (21) and (22) on a first motored shaft (12) that rotates 

the cylindrical wall (1); a grooved wheel (23) placed between said two toothed wheels (21) 
and (22) that is keyed-in onto said shaft (12) that is able to vertically translate, on the face 
of said grooved wheels stakes (31) being provided that are adapted to be inserted into 
suitable seats (32) of the toothed wheels in order to drive one or the other of said toothed 
15 wheels (21) and (22) that are connected through chains (40) and (41) respectively to toothed 
wheels (38) and (39) keyed-in onto a second shaft (35) that rotates the carousel (7). 

3. Machine according to claim 1, characterised in that it comprises a pneumatic 
cylinder (30) that operates on a fork (26) carrying two small rollers (24) that engage a 
groove (23a) of the grooved wheel (23). 

20 4. Machine according to claim 1, characterised in that it comprises a phase changer 

(37) inserted onto the second shaft (35) to change die angular position between said first 
shaft (12) and said second shaft (35). 

25 
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ABSTRACT OF THE DISCLOSURE 



The invention refers to the field of machines for 
orienting, straightening and aligning plastic vessels such 
as bottles, and in particular the invention refers to those 
types of machines that provide for a hopper for randomly 
loading the bottles that are composed of a cylindrical 
rotating wall (1) carrying on its external face a plurality 
of cradles (5) with below-placed discharging channels (8) 
that are substantially funnel-shaped and a carousel (7) 
carrying a plurality of separators (9) composing vertical 
channels or openings (10) in a multiple number of 
dischargers minus one. The machine provides a mechanical 
speed gear (50) for changing the speed of the separators - 
carrying carousel (7) with respect to the speed of the 
cylindrical rotating wall (1) . A mechanical phase change 
gear (3 7) is further provided for changing the angular 
position of the separators -carrying carousel with respect 
to the cylindrical rotating wall. 
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